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la  conducting  tha  rasearch  described  in  this  report,  the 
investigators  sdharad  to  the  ^Guida  for  Laboratory  Aniaal 
Facilities  and  Can/  as  pro—lgatad  by  the  Coeelttee  on 
the  Guide  for  Laboratory  Aniaal  Facilities  and  Care  of  the 
Institute  of  Laboratory  Aniaal  Ka sources.  Rational  Acadaey 
of  Sciences -Rational  Research  Council. 


Clinical  and  serological  reaponaea  investigated  in  rhesus  and 
a  nonkeys  Infected  with  either  Bunvaawexa  or  Geralaton 


ere  generally  niniaal  or  absent.  A  febrile  reaction 
in  one  of  eight  aonkeys,  and  another  nonkey  died  unaxplnin- 
g  those  given  Ihmyanosia  virus.  All  aonkeys  infected  with 
virus  by  subcutaneous,  intravenous,  or  intracerebral 
veloped  fevers,  and  all  infections  sure  relatively  con- 
n  tine  of  onset,  duration,  and  level  of  vireaia.  Rhesus 


ere  also  susceptible  to  infection  by  exposure  to  aero- 
ersdston  virus,  although  virenias  were  irregular  in 
nsls  end  no  fevers  were  detected.  Serological  responses 
lens  by  Runjaaeaia  and  Geratston  viruses  Qians gglutina- 
blclon,  conplsnsnt -fixation,  and  nautrnlisatlon  tasts) 
nore  reliable  indication  of  infection  than  clinical 
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Bumyo— rera.  and  Germiston  viruses  are  serologically  related  arboviruses 
pathogenic  for  nan. 1-8  Mosquitoes  have  been  implicated  in  the  natural 
trensalselon  of  these  viruses  in  endemic  areas  of  Africa,***  but  aerosol 
transmission  of  Germiston  was  also  suggested  in  infections  of  two  _ 
laboratory  worker a. 3 

Monkeys  sometimes  serve  as  acceptable  models  for  man  in  studies 
of  infectious  diseases,  and  a  search  of  the  literature  revealed  that 
sow  species  of  monkeys  are  susceptible  to  Bunyanmera  and  Germiston  viruses. 
Smithburn,  Haddow,  and  Mahaffy8  briefly  described  experimental  infection 
of  rhesus  monkeys  with  Bunyawera  virus,  and  the  Catalogue  of  Arthropod- 
Borne  Viruses  of  the  World*  lists  both  viruses  as  being  infectious  for 
vervet  monkeys.  This  report  describes  further  observations  on  the 
Infect lvlty  of  these  viruses  and  serological  responses  in  simian  hosts. 


IT.  MSTMTAT-S  AW  IKTMlS 


A.  VIRUS  STRAINS 

Both  Bunyawera  and  Germiston  viruses  were  obtained  from  the  American 
Type  Culture  Collection.  Bunyawera  virus  had  undergone  39  suckling  mouse 
brain  pasaagea  prior  to  its  use  in  these  experiments,  and  Germiston  virus, 
strain  SAAR  1050,  waa  in  the  10th  suckling  mouse  brain  passage.  Seeds 
were  prepared  from  infected  suckling  mouse  brains  as  101  suspensions  in 
borate-buffered  saline  that  contained  50Z  normal  rabbit  serum.  Concentra¬ 
tions  of  virus  in  the  lnocula  were  determined  by  titration  and  inoculation 
of  weanling  mice.  The  Spaaman-Karber  method8  waa  used  for  estimating 
median  lethal  doses  (IDgj,  which  were  expressed  as  decimal  exponent  (Dex) 
values.* 


B.  H0MKEY8 

Rhesus  (Mscaca  mu  latte)  and  cynomolgus  (£.  irua)  monkeys  weighing 
3.5  to  6  pounds  served  as  experimental  hosts  for  these  studies.  Only 
those  animals  were  used  in  which  no  neutralising  antibody  against  either 
virus  could  be  detected.  Monkeys  infected  by  other  than  the  aerosol  route 
were  conditioned  to  restraint  in  primate  chairs  for  2  days  before  inocula¬ 
tion  of  virus.  Rectal  thermocouples  were  attached  to  a  recording  potenti¬ 
ometer  that  automatically  recorded  Internal  temperatures  at  AO-minute 


*  This  report  should  not  be  used  as  a  literature  citation  in  material  to  be 
{xibllshed  in  the  open  literature.  Readers  Interested  in  referencing  the 
Information  contained  herein  should  contact  the  senior  author  to  ascertain 
when  and  where  it  wy  appear  in  citable  fora. 
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Intervals.  Monkeys  exposed  to  aerosolized  virus  were  held  Individually 
In  ventilated  cages  to  preclude  transmission  of  Infectious  vltus  from 
monkey  to  monkey  by  contact  or  aerosol. 


C.  ASSAY  FOR  VXREMXA 

Periodically  following  exposure  of  the  monkeys  to  virus,  blood  samples 
were  drawn  into  syringes  vet  with  heparin  and  immediately  diluted  1:10  in 
broth.  Virus  concentrations  were  determined  by  inoculating  0.03  ml  of 
each  decimal  dilution  into  10-  to  14-g  mice  by  the  intracerebral  (IC) 
route  and  calculating  LDK  values  from  the  observed  deaths. 


D.  METHOD  OF  EXPOSING  MONKEYS  TO  INFECTIOUS  VIRUS 

Monkeys  were  inoculated  with  virus  intravenously  (IV)  by  the  saphenous 
or  cephalic  veins,  subcutaneously  (SC)  in  the  posterior  lumbar  region,  or 
IC.  Those  inoculated  by  the  IC  route  were  first  anesthetized  by  IV 
administration  of  2.51  thiamylal  sodium  (Surital,  Parke,  Davis);  their 
beads  were  cleaned  of  hair,  and  the  scalp  and  calvaria  were  perforated 
with  a  burr-like  drill.  Virus  was  injected  through  the  drilled  hole  0.5 
inch  into  the  substance  of  the  cerebrum.  Exposure  of  the  monkeys  to 
aerosols  of  virus  was  accomplished  without  sedation  in  a  Bandars on 
apparatus  that  was  modified  to  permit  whole-body  exposure.10  Dynamic 
aerosols  were  generated  for  3  minutes  with  a  Colllson  atomiser  and 
the  cloud  was  sampled  by  all-glass  lmplngers.  The  virus  concentrations 
in  the  atomiser  and  implnger  samples  were  determined  by  assays  in  mica, 
and  from  these  data  inhaled  doses  of  the  aerosolized  virus  in  tens  of 
MZCID K were  calculated  using  Guyton's  equation11  for  respiratory  minute 
volume. 


E.  SEROLOGICAL  ASSAYS 

Sera  obtained  periodically  following  exposure  of  the  monkeys  to  virus 
were  tested  for  hemgglutlnatlon-inhibiting  (HI),  complement -fixing  (CF), 
and  neutralising  antibodies.  Procedures  described  by  Clarke  and  Casals1* 
for  the  HI  test  were  modified  for  mlcrotiter  equipment.  Viral  hemagglutinins 
were  prepared  by  extraction  of  infected  suckling  souse  brains  with  sucrose 
acetone.1*  Only  HI  titers  greater  than  1:20  were  considered  specific, 
poeltlve  reactions. 

Cf  tests  were  performed  by  a  technique  based  on  the  work  of  Havens 
at  al.,1*  with  modifications  for  microtiter  equipment.  Titers  greeter 
then  1:4  were  considered  specific  serological  responses. 

Serum  samples  taken  at  indicated  Intervals  were  tested  for  their 
capacity  to  neutralise  specific  virus  by  the  mouse  protection  test,  using 
constant  volumes  of  undiluted  serum  and  varying  dilutions  of  virus. 
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Serum-virus  mixtures  were  Incubated  at  37  C  for  30  minutes  and  then  at 
4  C  for  2  hours.  Young  adult  Swisa-Webster  mice  (10  to  14  g)  were  Injected 
Intraperitonea lly  with  0.05  ml  of  the  serum-virus  mixture.  Log  1B  neutrali¬ 
sation  indices  (LOT)  were  calculated  by  subtracting  the  logM  MZPLDm  of 
virus  In  antiserum  from  that  in  normal  serum.  LOT  of  1.5  or  greater  were 
considered  indicative  of  a  positive  serological  response. 


ni-.,-.RES&XS 


A.  BUNYAMfERA  VIRUS  INFECTIONS 

Nine  normal  young  rhesus  monkeys  each  received  approximately  600 
MICLDjo of  Bunyamwera  virus.  Three  monkeys  were  Inoculated  SC  with  virus, 
four  IV,  and  two  IC.  A  mild  febrile  response  with  a  peak  rectal  temperature 
of  103.7  F  was  observed  between  the  62nd  and  70th  hour  In  one  of  the  four 
monkeys  Infected  by  the  IV  route.  Anorexia  and  dehydration  were  apparent 
from  days  4  to  7  in  one  monkey  and  severe  diarrhea  from  days  2  to  4  occurred 
in  the  other  monkey  infected  by  the  IC  route.  All  clinical  signs  were 
associated  with  maximal  vlremle  titers. 

Only  one  monkey  (RD  9-145)  failed  to  develop  a  detectable  vlremia, 
as  indicated  by  the  results  in  Table  1.  Maximum  concentrations  of  virus 
circulating  in  the  blood  varied  from  4.7  Dex  to  store  than  6.3  Dex  MICLD^Ail 
and  occurred  between  the  3rd  and  4th  day  following  administration  of  virus. 

Monkey  RD  9-133  was  found  dead  72  hours  after  IV  inoculation.  This 
monkey  had  exhibited  no  overt  clinical  signs  until  the  54th  hour,  when  it 
developed  a  hypothermia  that  progressed  until  death  8  hours  later.  Necropsy 
revealed  a  general  appearance  of  dehydration  that  might  have  been  accentuated 
by  the  12-hour  interval  between  death  and  postmortem.  The  lungs  showed  some 
foci  of  subpleural  emphysema  and  one  lesion  caused  by  infestation  with  the 
lung  mite,  Pneumonvssus  slmicola.  but  no  other  gross  pathological  change 
was  discovered.  Selected  tissues  were  frozen  as  10X  suspensions  in  saline 
and  stored  at  -60  C  until  assayed.  Virus  concentrations  (MXClDg/iil)  in 
these  tissue  suspensions  were:  brain,  3.5  Dex;  lung,  3.5  Dex;  heart  muscle, 
4.0  Dex;  heart  blood,  4.6  Dex;  and  liver,  5.1  Dex.  Virus  titers  in  heart 
blood  and  liver  were  particularly  noteworthy,  indicating  hepatic  involve¬ 
ment  and  vlremia.  The  samples  of  virus  recovered  from  these  tissues  were 
neutralised  by  specific  anti-Bunyamwera  serum. 


6 


TABLE  1.  VIREMIAS  OF  MACACA  MULATTA  INOCULATED  WITH  BURTAMfERA  VIRUS*7 


Animal 

Number 

Route 

Inoculated^' 

MIC  ID*, 

per  ml  Blood*7  at 

Indicated  Day 

[3  Hr] 

1 

2 

3 

4 

5 

6 

7  8-9 

RD  9-145 

SC 

• 

- 

- 

- 

- 

• 

- 

RD  9-121 

SC 

- 

2.7 

4.3 

5.7 

4.8 

4.0 

- 

- 

- 

RD  9-122 

SC 

- 

- 

4.0 

5.3 

4.0 

3.7 

- 

- 

- 

RD  7-48 

IV 

- 

- 

- 

+ 

4.1 

4.7 

4.2 

+ 

- 

RD  9-133 

IV 

- 

- 

3.7 

4.7 

Dead 

RD  9-132 

TV 

- 

- 

3.0 

4.4 

4.6 

4.8 

- 

- 

- 

RD  9-34 

IV 

- 

- 

3.7 

5.7 

5.5 

4.5 

- 

- 

RD  9-152 

IC 

- 

- 

5.3 

5.3 

4.5 

2.8 

- 

- 

- 

RD  9-142 

IC 

- 

± 

3.7 

4.7 

>6.3 

>5.8 

3.5 

“ 

• 

a.  All  monkeys  received  600  MICLDjo. 

b.  SC  “  subcutaneous;  IV  »  Intravenous;  IC  “  intracerebral. 

c.  Expressed  as  decimal  exponent  (Dex) ;  *,  no  mice  died  after 
inoculation  with  10'1  dilution;  ±,  only  one  or  two  of  six  mice 
died  after  Inoculation  with  10"^  dilution. 


Serum  samples  taken  prior  to  infection  and  at  6,  13,  and  21  days  post- 
infection  revealed  serologic  conversions  by  HI,  CF,  and  serum  neutralization 
tests  for  all  except  monkey  RD  9-145  that  failed  to  develop  a  viremia.  The 
serological  results  presented  in  Table  2  revealed  that  significant  levels 
of  HI  antibodies  were  not  detectable  until  after  the  6th  day  of  infection 
and  appeared  to  be  maximal  by  the  13th  day  in  most  animals.  The  21-day 
serum  sample  from  the  nonviremic  monkey  (RD  9-145)  had  an  LNI  of  1.3, 
which  was  not  significantly  different  from  that  of  the  preinfection 
sample  (0.6).  Thus,  monkey  RD  9-145  probably  did  not  become  Infected 
with  Bunyamwera  virus. 
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TABLE  2.  SEROLOGICAL  RESPONSES  OF  MACACA  MULATTA  INOCULATED 
WITH  BUNYAMJERA  VIRUS 


Animal 

Number 

Route 

Inoculated 

Serum 

TitersS/ 

Day  6 
HI 

HI 

HI 

CF 

LNI 

RD  9-145 

SC 

<20 

<20 

<20 

<b 

1.3 

RD  9-121 

SC 

<20 

160 

80 

64+ 

>4.6 

RD  9-122 

SC 

<20 

80 

80 

64 

>4.6 

n 

IV 

<20 

160 

80 

64 

>4.6 

RD  9-132 

IV 

<20 

160 

80 

128 

>4.6 

RD  9-34 

IV 

<20 

160 

160 

32 

>4.6 

RD  9-152 

IC 

<20 

40 

80 

64 

>4.6 

RD  9-142 

IC 

<20 

80 

160 

32+ 

>4.6 

a.  Reciprocal  of  titer  by  hemagglutinatlon-lnhlbltion  (HI) 
and  complement-fixation  (CF)  testa;  the  logJ0  serum 
neutralisation  indices  (LNI)  are  in  MIFLDK.  No  antibodies 
to  Bunyamwera  virus  were  detectable  in  sera  taken  prior 
to  inoculation  of  virus. 


B.  GERMISTON  VIRUS  INFECTIONS  IN  MONKEYS 

A  total  of  four  rhesus  and  three  cynomolgus  monkeys  were  inoculated 
with  approximately  8.2  Dex  MICLDH  of  Geralston  virus  (two  rhesus  and  one 
cynomolgus  by  SC  route  and  two  of  each  species  by  the  IV  route).  This 
extremely  large  dose  of  virus  was  chosen  because  we  wished  to  determine 
the  maximum  clinical  responses  that  Germiston  virus  could  elicit  In  these 
animals.  No  clinical  signs  of  disease  were  observed  after  Infection  except 
for  febrile  reactions,  which  occurred  in  all  the  animals.  Rectal 
temperatures  reached  maximal  levels  of  104  to  105  F  between  12  and  16 
hours  after  inoculation.  By  the  30th  hour,  temperatures  of  all  monkeys 
returned  to  normal  levels  (98  to  102  F)  and  remained  normal  through  the 
10th  and  last  day  of  observation.  The  use  of  primate  chairs  and  a  device 
for  continuous  and  automatic  recording  of  rectal  temperatures  in  these 
experiments  made  possible  the  detection  of  mild  fevers  (103  to  104  F) 
that  might  otherwise  have  been  obscured  by  fluctuations  of  temperatures  due 
to  the  stress  of  handling  the  monkeys. 
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Virus  was  detected  in  the  blood  imaediately  after  IV  inoculation  and 
increased  to  Maximal  titers  of  5.8  to  7.0  Dex  MICIJ)s0Ail  12  to  2ft  hours 
later  (Table  3).  In  monkeys  receiving  virus  by  the  SC  route,  vi rentes  were 
first  detected  in  the  12-hour  samples;  titers  in  these  animals  also  were 
maximal  between  the  12th  and  2ftth  hours.  Viremlas  persisted  until  the  3rd 
and  4th  postinoculation  day  and  were  undetectable  thereafter.  Vlrewiss  in 
cynomolgus  monkeys  appeared  slightly  higher  in  titer  than  those  In  rhesus 
monkeys  and  persisted  longer  after  IV  inoculation  than  after  SC  inoculation. 


TABLE  3.  VIREMIAS  OF  MONKEYS  INOCULATED  WITH  GEBMISTOM  VIRUS 


Number 
of  . 

Monkeys^ 

Routed 

of  Inocu¬ 
lation 

Inoculum, 

MICH)* 

Blood*/ 

_ Bouts _ 

Devs 

1 

3 

12 

2ft 

2 

3  4 

5-10 

2R.  IC 

SC 

io8-2 

+ 

2.1 

5.5 

5.4 

4.3 

3.5  <2.0 

<2.0 

2R,  2C 

IV 

io8-2 

5.1 

4.3 

6.0 

6.6 

4.9 

3.3  2.9 

<2.0 

3R 

IC 

10 u'r 

m 

n> 

4.7 

4.2 

2.9  <2.0 

<2.0 

a.  R  »  number  of  rhesus  (M.  mulatto):  C  *  number  of  cynomolgus  (M.  lrus). 

b.  SC  *  subcutaneous;  IV  «  Intravenous ;  IC  *  Intracerebral. 

c.  MICUDjc,  young  adult  mouse  intracerebral  1DS expressed  as  Dex;  ±,  only 
one  or  two  mice  of  six  died  in  lowest  dilution  tested  (10"1) ;  titers  of 
each  group  were  averaged  for  each  sampling  interval. 

d.  HD  *  not  done. 


Hematocrit,  total  and  differential  white  blood  cell  counts,  and  sedimen¬ 
tation  rates  were  performed  on  all  the  monkeys  daily  throughout  the  10-day 
observation  period.  Only  hematocrit  values  varied  from  accepted  normel 
values.  Seven  days  after  inoculation,  hematocrit  values  dropped  to  an 
average  level  of  32.8%,  which  represented  a  decrease  of  6  to  10%  from 
preinoculation  values.  However,  hematocrit  values  also  decreased  in  two 
uninoculated  monkeys  tested  simultaneously,  and  it  is  probable  that  the 
observed  changes  were  caused  by  the  daily  bleedings  rather  than  by  the 
infection  with  Genlston  virus.  All  monkeys  infected  with  Geradston  virus 
developed  LNI  of  greater  than  4.0  by  the  2lst  day. 

Three  additional  rhesus  were  tested  for  their  responses  to  infection 
by  the  IC  route.  An  inoculum  containing  4.2  Dex  MICLDnof  virus  was  Injected 
into  the  cerebrum  of  each  monkey.  Fevers  vere  observed  in  all  three  between 
25  and  40  hours,  with  maximal  temperatures  of  102.8  to  103.8  F  occurring  28 
to  29  hours  post inoculation.  Vlremia  occurred  in  all  monkays  from  day  1 
through  day  3  (Table  3),  but  titers  vere  substantially  lower  than  those  of 
monkeys  infected  with  larger  doses  by  IV  or  SC  routes.  Except  for  the 
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expected  paring  at  tbe  bead  and  the  depression  that  occurred  within  24 
hours  after  anesthesia  and  invasion  of  the  calvaria,  no  signs  attributable 
to  encephalitis  were  detected.  One  nonkey  had  diarrhea  froa  day  5  to  day  7 
but  responded  to  routine  treataent.  Twenty-one  days  after  inoculation  each 
of  the  three  an Inals  had  LOT  of  greater  than  6.0. 

Accidental  infections  of  laboratory  personnel  that  have  been  reported 
for  Germlston  virus3  were  probably  caused  by  aerosols  of  the  virus.  This 
possibility  of  aerogenic  transmission  in  nan  prompted  us  to  investigate 
the  inf  activity  of  aerosolized  virus  for  nonkeys,  nineteen  rhesus  nonkeys 
were  exposed  to  aerosolized  Germlston  virus  at  estimated  inhaled  doses 
ranging  from  2  to  16,000  MICLDK  .  Three  monkeys  that  inhaled  an  estimated 
2  HKUla  and  two  each  that  inhaled  approximately  16  and  160  MICU>X  failed 
to  became  infected  by  the  criteria  of  serological  response.  The  viremic 
patterns  that  followed  aerogenic  infection  of  7  of  the  12  remaining  animals 
are  presented  in  Table  4,  and  the  serological  responses  are  summarised  in 
Table  5. 


TABLE  4.  VHEMXAS  OP  MtCACA  mhatta  UffECTBP 
WITH  AEMB0UZED  CKIHTTOOB  VXKDS 


Animal 

Estimated 

Inhaled 

Dose, 

mCLD* 

_£li 

1 

ns  Titer  per  ml  Blood  at 

Indicated  Bn#/ 

2 

3 

4 

5 

6 

7 

8-10 

ID  9-138 

160 

2.7 

3.3 

m. 

• 

ID  7-61 

300 

- 

3.3 

2.8 

+ 

- 

- 

- 

- 

ID  9-115 

300 

- 

- 

- 

- 

± 

2.8 

- 

ID  9-119 

300 

- 

2.5 

- 

2.7 

+ 

± 

- 

- 

ID  9-135 

1,600 

- 

2.7 

3.3 

3.6 

2.8 

3.8 

- 

- 

ID  9-140 

1,600 

- 

± 

2.8 

2.7 

- 

- 

- 

- 

ID  9-145 

1,600 

3.0 

3.8 

3.5 

3.0 

- 

- 

a.  Titers  expressed  as  Dex  MICLD*. 

b.  -,  less  than  2.0  Dex;  ±,  only  one  or  two  died  of  six  mice 
Inoculated  with  lowest  dilution  ( 10 tested. 
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Frak  clinical  tlgns  wrt  not  detected.  Kectal  tcaperaturM  of  the 
Monkeys,  Measured  dally  without  the  aid  of  thernoeavples  and  a  recording 
potent lone ter,  fluctuated  over  a  vide  range  because  of  the  exeltemnt 
tanned  by  handling.  Throughout  the  10-day  observation  period,  tenperatures 
varied  fma  99.6  to  101  p  la  both  Infected  and  non  Infected  an  ins  la.  This 

Although  ocher  routes  of  Inoculation  produced  rather  cans latent 
patterns  of  vlteaia,  infection  by  the  respiratory  route  yielded  highly 
variable  patterns  of  onset  end  duration.  The  virus  titers  in  the  blood 
am  always  relatively  lav;  the  highest  record- 1.  ves  3.8  Hex  MClBJhl 
of  virus.  Only  7  of  12  Infected  aclasis  edlblted  vlreuias  of  10277 
UCUg^l  or  greater.  The  reuelnlng  five  ■onhays  eithar  had  trace  or 
no  detectable  vireuic  titers. 

In  the  serological  responses  of  nriej*  eerogeuicelly  infected  vith 
Gerwiston  vims,  HI  antibodies  attained  titers  of  1:80  to  1:1280  at  21 
days,  n  titers  did  not  appear  to  be  related  to  done  of  virus  Inhaled. 

CP  titers  of  aaaplas  taken  21  days  after  aspnenra  by  the  respiratory 
route  ears  suggestive  of  seas  degree  of  dene  dependence  (Table  5),  but 
fc-y*  of  the  snail  neater  of  aenples  involved,  the  differences  in  titers 
obeersed  harneee  doses  vers  not  statistically  significant.  All  infneted 
embays  developed  UI  of  at  leant  4.7  by  Che  21st  day.  It  uas  apparent 
from  these  results  that  serological  reepeeee  ves  the  nest  reliable 
ueaaure  of  infection. 


c.  contact  mnassin  wntnnrs 

In  cadi  of  two  separate  exper leant s,  two  uninoculated  |>  uwlatte  veto 
seated  close  to  others  Infected  with  either  Bun/a— i  ■  or  Gernlatou  vine. 
Although  the  uninoculated  uonkeys  sure  aliened  to  touch  and  exchange  fond 
vith  their  infected  neighbors,  nous  developed  Jaenee treble  vireada,  fever, 
or  antibodies. 


Bunj— tin  virus  elicits  a  wild  infection  in  rhesus  nonha ya  that  appears 
cMpanbli  to  that  described  of  a  naturally  infected  sen*  bet  certainly  lean 
severe  than  that  described  of  an  ex perinan tally  infected  bsana  cancer 
patient.6  The  death  of  one  aonhey  that  occurred  during  the  virsaic  phase 
of  injection  is  unexplained,  yet  of  interest  because  of  slailarltlse  with  a 
death  described  by  Saithburn,  Haddow,  and  Nahaffy.6  Although  it  ana 
teapting  to  attribute  the  death  to  viral  etiology,  the  lack  of  gross 
pathological  signs  and  relatively  lav  virus  levels  in  the  tissues  of  vital 
organa  did  not  lead  any  substantial  support  to  this  hypothesis.  Msvsrt ha¬ 
les*,  the  higher  levels  of  virus  extracted  froa  the  liver  than  froa  the  blood 
or  other  tissues  indicates  that  the  virus  has  a  greater  affinity  for  the 
liver  than  for  say  other  organ  in  this  private  host.  Southae  and  Moore6 
also  reported  indirect  evidence  of  the  affinity  of  Bnny-sra  virus  for 
hepatic  tissue.  An  enlarged  liver  of  a  patient  with  iyaphatic  laukaals 
becaae  non  palpable  2  to  3  weeks  after  inoculation  with  Buujs—rs  virus, 
but  even  though  a  vital  affinity  for  hepatic  tissue  aey  have  contributed 
to  the  redaction  of  liver  sine,  other  nonviral  causes  were  not  couplets ly 
ruled  out. 

Although  Gerais  ton  virus  was  infectious  for  rhesus  and  cynoaolgus 
nonkeys,  the  disease,  like  that  caused  by  Bunyaanera  virus,  appeared 
extreaely  wild  regardless  of  the  dose  or  route  of  inoculation.  In  contrast, 
the  disease  described  for  van  is  considered  acute  and  Incapacitating.* 

The  relative  ease  with  which  won  keys  were  Infected  by  aerosol  traasatssion 
is  uni  sun i  rlij  and  serves  to  earn  laboratory  personnel  of  the  potential 
baserds  associated  with  this  pathogen.  However,  there  appeared  to  be  no 
contact  transvi salon  of  the  virus  froa  diseased  to  unreal  aoukays. 

The  susceptibility  of  rhesus  aoukays  to  infections  with  either 
BwnyasaisrB,  or  Gerulstou  viruses  and  siailsritles  of  the  diseases  elicited 
to  those  in  van  indicate  that  this  aninal  nay  serve  as  an  acceptable  host 
for  further  studies  on  the  pathogenesis  of  and  invuno logical  responses  to 
these  viruses  in  subbuaen  privates.  Certainly  further  studies  ere  indicated 
on  the  troplsas  of  these  viruses  in  private  tissues.  Cross  protection 
between  these  related  viruses  has  been  investigated  in  voukeys  and  will  be 
reported  in  another  publication. 
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Clinical  and  serological  responses  investigated  in  rhesus  and  cynomol- 
gus  monkeys  Infected  with  either  Bunyaawera  or  Germlston  viruses  were 
generally  minimal  or  absent.  A  febrile  reaction  occurred  in  one  of  eight 
monkeys,  and  another  monkey  died  unexplainably  among  those  given 
Bunyanwera  virus.  All  monkeys  infected  with  Germlston  virus  by  sub¬ 
cutaneous,  Intravenous,  or  intracerebral  routes  developed  fevers,  and 
|  all  infections  were  relatively  consistent  in  time  of  onset,  duration, 

|  and  level  of  viremia.  Rhesus  monkeys  were  also  susceptible  to  infection 
!  by  exposure  to  aerosolized  Germlston  virus,  although  viremias  were 
irregular  in  these  animals  and  no  fevers  were  detected.  Serological 
responses  to  Infections  by  Bunyaawera  and  Germlston  viruses  (hemagglutina¬ 
tion  inhibition,  complement-fixation,  and  neutralization  tests)  provided 
more  reliable  indication  of  infection  chan  clinical  response. 
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